Assembly of N-methyl-D-aspartate (NMDA) receptors.
The N-methyl-D-aspartate receptor (NMDAR) requires both NR1 and NR2 subunits to form a functional ion channel. Despite the recent advances in our understanding of the contributions of these different subunits to both the function and pharmacology of the NMDAR, the precise subunit stoichiometry of the receptor and the regions of the subunits governing subunit interactions remain unclear. Since NR2 subunits are not transported to the cell surface unless they associate with NR1 subunits, cell-surface expression of NR2A can be used to monitor the association of the different subunits in cells transfected with N- and C-terminally truncated NR1 subunits. By combining measurements of cell-surface expression of NR2A with co-immunoprecipitation experiments, and by using Blue Native gel electrophoresis to determine the oligomerization status of the subunits, we have shown that regions of the N-terminus of NR1 are critical for subunit association, whereas the truncation of the C-terminus of NR1 before the last transmembrane region has no effect on the association of the subunits. Evidence from the Blue Native gels, sucrose-gradient centrifugation and size exclusion of soluble NR1 domains suggests that NR1 subunits alone can form stable dimers. Using a cell line, which can be induced to express the NMDAR following exposure to dexamethasone, we have shown that NMDARs can be expressed at the cell surface within 5 h of the recombinant gene induction, and that there appears to be a delay between the first appearance of the subunits and their stable association.